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(54) MAGNETIC PARTICLE POWDER FOR MAGNETIC TONER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase an electrostatic charge quantity with a negative polarity and to improve the 
dispersibility and wettability in a resin by adhering a silicon compd. of specific quantity to the iron of particle surfaces and 
specifying the electrostatic charge quantity. 

SOLUTION: The water-soluble silicon compd. is added in the ami at which the content of silicon attains 0.1 to 5.0 wt.% 
of the iron into an alkaline suspension of pH > 1 2 after the formation of magnetic particles and is controlled to the pH 
value of the desired region by hydrochloric acid, by which the silicon component is adhered to the surface parts of the 
magnetic particles. As a result, the magnetic particles normally having the positive polarity eventually exhibits negative 
polarity. The electrostatic charge quantity of this magnetic particle powder is -60 to -1 0 pc/g, more preferably -50 to -1 5 
|jc/g, further preferably -5 to -1 0 yc/g. When the powder is used for magnetic toners, the outside contour parts and 
surface parts of the magnetic toners have the negative charge polarity and since the magnetic powder has the large 
electrostatic charge quantity, high development characteristics are continuously and stably obtd. without increasing the 
reverse polarity and weak electrostatic charge toner particles. The image characteristics having the high image quality 
are thus obtd. 

* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. f 
3.ln the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]To a particle surface, it is iron (Fe). It receives and is silicon (Si). It carries out. Magnetic particle powder for 
magnetic toner which 0.1 to 5.0% of the weight of a silicon compound has adhered, and is characterized by 
electrification quantity being -60 - -10microc/g. 

[Claim 2]A manufacturing method of magnetic particle powder for magnetic toner adding a water-soluble silicon 
compound, making pH or less into eight after an appropriate time, and making a silicon compound adhere to the 
surface of the magnetic particle powder concerned after pH uses magnetite particle powder as 1 2 or more alkaline 
suspension. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to magnetic particle powder for the magnetic toner used for the 
development of the one-ingredient methods a xerography, an electrostatic recording method, for xerography, etc., and 
a manufacturing method for the same. 

It is related with magnetic particle powder which was suitable as an object for magnetic toner used for the development 
system using a digital latent image in more detail, and a manufacturing method for the same. 

r 

[0002] 

[Description of the Prior ArtJThe magnetic toner in which the development system of the dry type copying machines the 
conventional xerography, an electrostatic recording method, for electrostatic copiers, etc. has straight polarity is 
adopted widely. It is because a cheap developer is made with ** compact with easy needlessness and ** toner 
reinforcement for ** concentration control with easy ** maintenance with good ** image reproducibility as a reason the 
one-ingredient development system by these dry type copying machine is adopted widely. However, if the intermediate 
color which what (reappearance of intermediate color) a photograph is faithfully reproduced for is needed, and is 
expressed by the difference in the density of a line does not always have the the same thickness of a line, the 
sharpness of imaging quality including fine line reproducibility, story tonality, resolution, image concentration, etc. will 
pose a problem especially in recent years. Reappearance, resolution, etc. of story tonality satisfied the 
above-mentioned advanced demand, and made the stably same intermediate color the method which carries out a 
reappearance output, it changes to the conventional analog form, the thing using a digital latent image is developed, 
and the copying machine itself came to be written minutely [ there is no latent image until now and }. As those copying 
machines, a laser beam printer (LBP), a digital printer (PPC), etc. are raised, These are selenium (Se). It is a thing 
using photo conductors, such as an organic photoreceptor (OPC) of an amorphous silicon (a-Si) and right charge, and 
since such surface polarity has straight polarity, as for magnetic toner, the thing of a negative polarity toner is used. 
However, the magnetic powder particles used for these magnetic toner, Many generally have straight polarity and there 
is a problem referred to as having to control the strength (electrification quantity) of the polarity and polarity of magnetic 
toner to negative polarity in using it for the raw material for magnetic toner of negative polarity in manufacture of 
magnetic toner using a charge controlling agent. In the manufacturing process of a toner, the manufacturing method of 
common magnetic toner Magnetic particle powder, After it dries the massive object which made carry out specified 
quantity mixing of binding resin, a charge controlling agent, the colorant, etc., and was acquired by canrying out melt 
kneading and mechanically ground means, such as a jet mill, grind (pulverizing method), usually it classifies and 
manufactures to the particles of a prescribed particle size. In order to manufacture negative magnetic toner at this time, 
polarity and electrification quantity are controlled and manufactured to an appropriate value by charge controlling 
agents, such as a metallic complex and azo dye. However, as for conventional magnetic toner, particle shape and a 
surface state, the character of a powder surface, and the interaction between granular materials are regarded as 

r 
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questionable, for example, the wettability [ on the state of magnetic particle powder and binding resin where it was 
kneaded, and as opposed to this magnetic powder particle ] (binding capacity of magnetic particle powder and resin) of 
resin and the dispersion state in the inside of resin - it is bad (condensation). When ground by the above-mentioned 
grinding means, bordering on the portion on the surface of magnetic particle powder, or the part of a between [ resin ], 
separation cutting is carried out and it is ground in many cases (destructive cutting). If the dispersibility in the inside of 
resin and wettability manufacture using bad magnetic particle powder, the filling factor of magnetic powder material 
which receives per magnetic toner particle piece will not become uniform, but, as a result, variation will be produced in 
the magnetic action of magnetic toner each, and the inconvenience of reducing a developing characteristic will be 
produced. The surface where destructive cutting of the magnetic toner ground with pulverizing method was canied out 
has intense unevenness, therefore since the mobility of magnetic toner worsens, it is easy to produce the condensation 
and solidification between magnetic toner, and it becomes a cause by which the sharpness of imaging quality is 
missing, including fine line reproducibility, story tonality, resolution, copy density, etc. Therefore, it is common to carry 
out hot blast stove ****** of the magnetic toner ground for the purpose of raising the mobility of magnetic toner, to fuse 
the surface of magnetic toner, and to perform treatment taken a spherical shape. Although the mobility of magnetic 
toner itself improves by performing such processing, in order that magnetic toner may control and manufacture polarity 
and electrification quantity to an appropriate value by a charge controlling agent, the structure of the color as a charge 
controlling agent is complicated, It is lacking in stability, and decomposes or deteriorates at it from those, such as 
treatment temperature conditions in the time of heat kneading, a mechanical shock, and friction, It is influence of 
producing the phenomenon in which electrification controllability falls, or the outline part and surface part of a negative 
polarity toner having much conventional straight polarity magnetic particle powder, and the thickness of a resin coating 
layer becoming uneven etc., namely, the magnetic toner of reverse polarity and the mixing ratio of weak electrified 
toner particles increase. In order to consider it as magnetic toner excellent in improvement in imaging quality, fine line 
reproducibility, and story tonality, Since it is known that it is so effective that the diameter of a granule is used, it is 
necessary to make magnetic toner diameter[ of a granule ]-ize. It becomes a tendency which increases further and the 
standup of frictional electrification becomes blunt, the problem of an offset phenomenon, toner* scattering, dirt inside the 
plane, etc., etc. occur, and the magnetic toner of reverse polarity and the mixing ratio of weak electrified toner particles 
become the big cause of reducing a picture characteristic. Therefore, as magnetic toner needed with an one-ingredient 
development system in order to reproduce a photograph faithfully, To meet a demand of a detailed latent image and 
fine line reproducibility, and story tonality, it can respond to improvement in the speed with the diameter of a granule, 
Although research of the magnetic toner which can respond and which has negative polarity with the diameter of a 
granule, and development are wholeheartedly considered by the severe demand of highly-effident-izing of 
high-definifion-izing etc., quality improvement, etc. and it is developed, what is still satisfied does not exist. 
[0003] 

[Objects of the lnvention]Electrification quantity of this invention is also large at negative polarity, and an object of this 
invention is to provide magnetic particle powder and a manufacturing method for the same excellent also in the 
dispersibility in the inside of resin, or wettability. 
[0004] 

[Means for Solving the Problem]Particle shape and a surface state which are required of magnetic toner of negative 
polarity, this invention persons, A fault of an interaction between granular materials, such as a dispersion state between 
particles and character of a powder surface, is made solved, That manufacture of magnetic particle powder for 
magnetic toner which has negative polarity should be attained, Each pH value and silicon (Si) of a specific silicate A 
result of having examined coating weight and electrified polarity wholeheartedly, It has the characteristic suitable for 
magnetic toner of negative polarity, the knowledge of the manufacturing method of magnetic particle powder which has 
negative polarity with the sufficient wettability (binding capacity of magnetic particle powder and resin) of resin to 
magnetic powder particles and a dispersion state in inside of resin is carried out, and it came to complete this invention. 
That is, this invention is iron (Fe) to a particle surface. It receives and is silicon (Si). It carries out. 0.1-5.0 A silicon 
compound of weight % has adhered, And magnetic particle powder for magnetic toner, wherein electrification quantity 
is -60 - -1 Omicroc/g, After pH uses magnetite (Fe 3 0 4 ) particle powder as 12 or more alkaline suspension, It is a 
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manufacturing method of magnetic particle powder for magnetic toner adding a water-soluble silicon compound, 
making pH or less into eight after an appropriate time, and making a silicon compound adhere to the surface of the 
magnetic particle powder concerned. Silicon (Si) used for this invention Silicon (Si) It is used in a form of a compound, 
For example, it is not what can mention oxides, such as hydroxide, such as silicate, such as Na 2 Si0 3 and Na 2 Si0 5 , and 
Si(OH) 4 , and Si0 2 , etc., and is limited to especially these, When the pH of solution is 1 2 or more, what is necessary is 
just water solubility. 
[0005] 

[Embodiment of the lnvention]Hereafter, the manufacturing method of the magnetic particle powder about this 
invention is explained in full detail. Namely, the inside of the stirring type oxidation reaction tub of the wet type in which 
magnetic particle powder generally has a gas vent pipe, After heating the suspension containing the ferrous hydroxide 
colloid produced by mixing a ferrous salt aqueous solution and an alkaline aqueous solution while nitrogen replaced at 
70 to 100 **, It changes from nitrogen to oxygen containing gas, such as air, is manufactured by blowing gas, and is 
manufactured through processes, such as filtration, washing, desiccation, and grinding, after that by the conventional 
method. The particle shape generated by such a wet reaction turns into n face piece, an unfixed type, and spherical 
shape with the kind and quantity of the alkali solution used for neutralization. 

[0006]After the ending reaction which made the magnetic particle generate by the above-mentioned method, and in pH 
12 or more alkaline suspension, a water-soluble silicon compound (for example, specific silicate (Na 2 0-nSi0 2 )) - silicon 
(Si) content - iron (Fe) Receive, it becomes 0.1 to 5.0 % of the weight - quantity addition being carried out and, After 
carrying out stirring mixing for a while, the magnetic particle which should usually have straight polarity comes to show 
negative polarity according to making the pH value (pH 5 or less [ pH eight or less preferably ]) of the field made into the 
purpose with chloride adjust, and making a silicon component adhere to a magnetic particle surface part: When not 
carrying out pH adjustment even to this field, it is still a magnetic particle which has straight polarity. What is necessary 
is just to make the amount of silicon of a magnetio-particle-powder surface part increase, in order to enlarge negative 
band electrical quantity of the magnetic particle powder produced by performing it above. The making the coating 
weight of silicon in a specific silicate increase at this time purpose, a specific silicate is added in pH 12 or more [ of an 
after / ending reaction ] alkaline suspension, the divalent metal ion (Mn 2+ and Co 2+ .) after carrying out stirring mixing for 
a while Zn 2+ , nickel 2+ , Mg 2+ , Cu 2+ , etc., The pH value of the field which is independent, or targets the slurry solution of 
the system of reaction with a hydrochloric acid aqueous solution after carrying out stirring mixing in two or more kinds of 
combination may be made to adjust a water-soluble pigment agent, a coupling agent, etc., and a 
magnetic-particle-powder surface part may be made to carry out coprecipitation adhesion of the silicon. It does not limit 
in particular for those amount used. The magnetic particle powder which made the silicon component adhere to a 
magnetic-particle-powder surface part by such a method, considered it as the product of this invention through 
processes, such as filtration, washing, desiccation, and grinding, after that with the conventional method, and was 
manufactured turns into magnetic particle powder which has negative polarity. 

[0007]The electrification quantity of the magnetic particie powder of this invention is -60 - -1 Omicroc/g, and is -50 - 
-15microc/g preferably, Since it is -50 - -20microc/g preferably arid is the magnetic powder whose electrification quantity 
is [ that the outline part and surface part of magnetic toner have negative band electrode nature ] large, when it uses for 
magnetic toner, Neither reverse polarity nor weak electrified toner particles increase, a high developing characteristic 
will be acquired by being stabilized continuously, and a high-definition picture characteristic will be obtained. In this case, 
the target electrification quantity is not obtained on developer support as electrification quantity is more than -1 Omicroc/g, 
but the sharpness of the first stage to a picture worsens, and since it is lower than an appropriate range, image 
concentration serves as a thin picture with much fogging. The evil which it becomes easy to produce the so-called 
charge-up phenomenon of the magnetic toner which the electrification quantity of a developer is accumulated, 
becomes still larger, and checks proper electrification quantity by carrying out by repeating image output as it is less 
than -60rriicroc/g, and produces the fall of image concentration gradually especially under damp low temperature 
environment occurs. 

[0008]The measuring method of the electrification quantity of the magnetic particle powder of this invention is as follows, 
namely, - using the Toshiba Chemical CORP. make blowing off granular material electrification measuring device - 
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first - a 1 0O-ml poly bottle - the ferrite carrier 97.0g of Cu-Zn, and magnetic particle powder 3.0 g (3% of content), [ put 
in and ] Mixed elegance which rotated for 5 minutes and was made to DEBE-ize at 1 1 0 rpm Right weighing of the 0.2 g 
was carried out, and the electrification quantity of a value and a 30-second value was measured for 10 seconds by ** of 
nitrogen gas 1 kg/cm 2 . 

[0009]ln the state of this magnetic particle powder and binding resin where it was kneaded, since magnetic powder is 
contained 30 to 80% of the weight to the whole magnetic toner, influence the performance of magnetic toner greatly, 
and. If the wettability (binding capacity of magnetic particle powder and resin) of resin to this magnetic particle powder 
and the dispersion state in the inside of resin are bad, in order to worsen the magnetic toner characteristic like the 
above, Although mobility was measured with the pouter tester device by Hosokawa Micron CORP. and the magnetic 
particle powder of this invention was, converted into the weight per minute (g/min), Since mobility is also improving 
rather than elegance conventionally, even if it makes it the small grain diameter toner needed for the demand of 
highly-efficient-izing or quality improvement, inside magnetic toner, Since the magnetic powder particles which have 
straight polarity are not used, magnetic particle powder with large electrification quantity is contained in the outline part 
and surface part of magnetic toner by negative polarity, Even if it produces the phenomenon in which decompose or 
deteriorate by the treatment temperature conditions in the time of heat kneading of the influence of the thickness of a 
resin coating layer becoming uneven etc., or the color as a charge controlling agent, a mechanical shock, friction, etc., 
and electrification controllability falls, From becoming easy [ manufacturing process management], since the mixing 
ratio of reverse polarity or weak electrified toner particles does not increase, and excelling also in wettability or 
dispersibility. The magnetic action of magnetic toner each becomes uniform. As a result, even if it increases content, 
electrostatic property, image concentration, fogging, etc. and toner scattering will not be caused, and a clear copied 
image will be obtained. From being made to the diameter of a granule, magnetic toner can also follow enough a 
detailed latent image and fine line reproducibility, and story tonality, and can respond to improvement in the speed, and 
the magnetic toner which also meets the severe demand of highly-efficient-izing of high-definition-izing etc., quality 
improvement, etc. can be provided. 

[0010]Dispersibility to the inside of resin of the magnetic particle powder which has the negative polarity of this invention, 
and magnetic toner evaluation were performed by the following method, namely, - as magnetic powder 40 weight 
section and binder resin - polyester resin (the product made from Kao Atlas.) After mixing enough molecular weight 
abbreviation 5000 59 weight section and carbon black (Mitsubishi Chemical make, MA-100) 1 weight section with a 
Henschel mixer together, Carry out melt kneading, carry out cooling solidification with a heating type biaxial mixer, and 
with a jet mill type grinder and a classifier. After obtaining the magnetic toner of the negative polarity which has the 
mean particle diameter of 10 micrometers, the magnetic distribution of this magnetic toner was measured by the 
following brush dispersing method about this magnetic toner using what improved the developing box of the 
commercial one component system copying machine, the brush dispersing method - a mug - when the number of 
rotations of a roller is improved at a variable ceremony and the charge of magnetic toner is made to fixed-ize, it is 
making number of rotations quick, and the toner with weak magnetism (magnetic material content - few) is flown with a 
centrifugal force. By measuring the flown quantity and magnetism of the toner, it is the method of measuring the 
dispersibility of the magnetic powder in magnetic toner. 

[001 1]That is, since the above-mentioned brush dispersing method differs in the magnetic force of each magnetic toner 
when the dispersibility of the magnetic powder particles to the inside of resin is bad, it is an instrumentation method 
using magnetic toner with weak magnetic force being flown early. Measurement of toner scattering the suction pipe of 
PARTICLE COUNTER made from RION (KC-03 **** type particle counter), attaching to the developing box upper part 
for two ingredients, and putting in magnetic toner in a box - a mug - a roller being rotated violently and according to the 
centrifugal force by the rotation. As a result of attracting dust particles and measuring magnetic toner particle diameter 
and the number from the toner scattering atmosphere in a box, the amount of scattering (dust) of magnetic toner was a 
thing of ultralow volume. 

[0012]As a result of carrying out various kinds of measurement using an aforesaid measuring method, the magnetic 
particle powder of this invention, In the state with binding resin for magnetic toner where it was kneaded, wettability 
(binding capacity of magnetic particle powder and resin) with resin and the dispersion state in the inside of resin are 
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good, The content and the filling factor of magnetic particle powder become uniform, and magnetic toner with the 
diameter of a granule Reverse polarity, From the mixing ratio of weak electrified toner particles being very very small, 
and the electrification quantity of the standup of frictional electrification being well stable further. The clear copied image 
was obtained without reducing a picture characteristic, since the characteristic of imaging quality is raised, and there is 
also no toner scattering including copy image quality, resolution, image concentration, etc., and the problem of an offset 
phenomenon, dirt inside the plane, etc., etc. were prevented. 

[001 3]As the characteristic for which magnetic particle powder is asked, for the demand of highly-efficient-izing of 
magnetic toner used for various kinds of [ in recent years ] xerography systems, ** Although it is called for that the good 
thing (a toner characteristic becomes uniform) of dispersibilily and ** saturation magnetization are large (the 
conveyance nature of magnetic toner is good), that ** residual magnetization is low (transfer nature is good), that ** 
black degree is large (image concentration is good), etc., Since the magnetic particle powder of this invention has 
polyhedral form (the shape of a ball also moving aside), its dispersibility is also good, Since magnetic shape anisotropy 
is small, holding power (He) is small, and in connection with it, residual magnetization (sigmar) is also small, The 
particle size distribution of this magnetic body for saturation magnetization (sigmas) being large magnetic particle 
powder, and also filling the aforementioned demand, it is good that it is 0.5 micrometer or less - holding power (He) 
becoming small too much, and, if 0.5 micrometer is exceeded. In connection with it, residual magnetization (sigmar) 
becomes still smaller, the tinting strength of what improving declines, if the content of magnetic particle powder is 
increased, a fixing defect will be started, picture nature and transfer nature will get worse, and dispersibility will worsen 
the whole characteristic. Therefore, it is desirable. It is good that it is 0.3-0, and 20 micrometers that it is 0.4-0. 1 5 
micrometer at best especially preferably. Since residual magnetization (sigmar) also becomes still larger in connection 
with [ become / holding power (He) / that it is under 0.15 micrometers or more / too much / large ] it, Since distribution in 
binding resin becomes difficult and remains as an aggregate that it is easy to condense magnetic particle powder, 
inferior transfer and a fine line reproducibility fall arise, and high resolution is no longer obtained. About the 
determination of a particle size, it is required to provide the demand of highly-efficient-izing for which the magnetic toner 
for one ingredients by each manufacture is asked in the appropriate range filled enough. 
[0014] 

[ExampleJAIthough an example and a comparative example are given and the manufacturing method of the magnetic 
particle powder of this invention is explained concretely hereafter, this invention is not limited to this. First, the details of 
the manufacturing method of the magnetic particle powder for magnetic toner used for this invention are explained. 
First, 4 1, of pure water is put in, aerating nitrogen gas in a stirring type oxidation reaction container with a capacity of 15 1, 
which has a gas vent pipe, It is a 3.33 mol/l. ferrous salt aqueous solution in it. 1 .2 1, is added, It ranks second. 2.0 mol/l. 
sodium carbonate solution 2.8 1, adds, After adding 2.0 1, of 2.0 mol/l. caustic soda aqueous solutions after carrying out 
stirring mixing for 30 minutes and considering it as whole volume, temperature up was carried out to 90 **, stirring, it 
was filtered and washed, and was dried and the output which aerated the air of 1 I. / min for 8 hours, and was made 
was pulverized. 

[001 5]As a result of checking with the Akashi Factory scanning electron microscope (SEM) photograph, the shape of 
magnetic powder particles the number of fields of a particle surface, Particle diameter of an enlargement With the 
polyhedron magnetite particles which exist ten or more as a result of surveying each number of fields of 1 00 pieces (I 
counted the surface which is visible at this time, and thought that that back side was also the same). The mean particle 
diameter draws the parallel lines of prescribed width, after expanding a SEM photograph with a copy machine, and it is 
the particles on the line. The particle diameter (horizontal Ferre) of 1 50 pieces is measured visually, As a result of **(ing) 
particle diameter for magnification and considering it as a pitch diameter as a particle diameter value, at 0.23 
micrometer. Magnetic properties are vibrating sample magnetometers (Toei Industry VSH-1 type). As a result of using 
and measuring, the holding power (He) in 5KOe (oersted) is 60 Oe (oersted), and saturation magnetic flux densities 
(sigmas) are 86.5 emu/g and a residual magnetic flux density (sigmar). It was 5.5 emu/g. Specific surface area was 
5.8m 2 /g as a result of measuring by the full automatic surface area measuring device multi-soap made from Yuasa Eye 
Onyx marble. 

[0016]. Were obtained with the reaction method explained with the details of the manufacturing method of the magnetic 
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particle powder of one to example 4 example. PH value which it has polyhedron particle shape in 12 or more ending 
reaction slurry solutions, receiving Fe 3 0 4 in a sodium silicate solution - 1 .25:2.5:5.0:1 0.0 wt% - it being made to add 
and, Stirring mixing is carried out for 1 5 minutes, and it is the above-mentioned reaction vessel. A 0.5N mol 
hydrochloric acid aqueous solution is added at the rate of 10 ml/min with a metering pump, and it is pH. Filter and wash 
it, it is dried, the sample adjusted to 8.0-5.0 is ground, and the processing condition and evaluation result which 
investigated electrification quantity, electrical resistance, and mobility are shown in Table 1 . As shown in Table 1 , it is 
silicon (Si) to iron (Fe). An increase of content checked that the electrification quantity of negative polarity increased. 
[001 7]PH value which has the polyhedron particle shape used for one to comparative example 2 Examples 1-4 stops 
addition of a sodium silicate solution in 1 2 or more ending reaction slurry solutions, and it is the last pH value. Other 
than having been referred to as 8.0 and 5.0, as a result of performing the same processing as the above, negative 
polarity was not shown. 

[001 8]The processing condition and evaluation result at this time are written together to Table 1 . 

[0019] 

[Table 1] 
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[0020JPH value which it has the polyhedron particle shape used for five to example 9 Examples 1-4 in 12 or more 
ending reaction slurry solutions, receiving Fe^ in a sodium silicate solution 2.5wt% - the making the coating weight of 
silicon in a specific silicate increase (coprecipitation) purpose, after, adding and carrying out stirring mixing for 15 
minutes, a divalent metal ion (Mn 2+ , Co 2+ , Zn 2+ , and nickel 2+ .) After making the pigment agent and coupling agent of 
Mg 2+ , Cu 2+ , etc. and solution add and also carrying out stirring mixing for 15 minutes, a 0.5N mol hydrochloric acid 
aqueous solution to the above-mentioned reaction vessel with a metering pump. PH value It adjusts to 5.0 and grinds 
[ filter, wash, dry and ], and the processing condition and evaluation result which investigated electrification quantity, 
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electrical resistance, and mobility are shown in Table 2. As shown in Table 2, when a divalent metal ion etc. and 
water-soluble pigment agent, and the coupling agent were added, the content of silicon (Si) began to increase to iron 
(Fe), and it was checked that electrification quantity also increases. Those sulfate, a chloride, a nitrate, etc. can be 
mentioned as a divalent metal ion source. 

[0021 ]As a result of performing the same processing as the above except having stopped addition of the sodium 
silicate solution by three to comparative example 4 Examples 5-9, the polarity of magnetic particle powder did not 
change from positive to negative. It is written together to Table 2 that an evaluation result is a processing condition at 
this time. As the above-mentioned example showed, all in an ending reaction slurry solution a sodium silicate solution, 
In order to become the magnetic particle powder in which negative polarity is shown as a result of filtering, washing, 
drying and cracking and measuring electrification quantity, after making PH value into an acid side by chloride 
neutralization, and to enlarge electrification quantity, What is necessary is just to make the amount of silicon of the 
outline part of magnetic particle powder, or a surface part increase, and a divalent metallic ion, a water-soluble pigment 
agent, a coupling agent, etc. may be added, and silicon may be made to coprecipitate further. 
[0022] 
[Table 2] 







5 


6 


7 


SfeKSPil 
S 


9 


mum 

3 


4 


XL 

a 
m 

i wa 

a 
w 


X7U-PH 


12.5 


12. 5 


12.5 


12-5 


12.5 


12.5 


12, 5 




50 


50 


50 


50 


50 


50 


50 


SiOz^jbiM 


2. 50 


2. 50 


2. 50 


2.50 


2.50 






MDCI 2 (Ma%) 


1-00 




l,. r 

ft 




j 

M 


1.00 


M 


ZdCJ 2 


4fff 

7m 


1.00 









tftfc 










LOO 




4fff 




i.oo 


m* ami 
ms%) 




it 


Si 


1.00 




tfilfi 


Aw. 

A* 


<*•%) 




■ft- 


ft 




1.00 






PH 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


* * * 


0.3 


0.3 


. 0.3 


0.3 


0.3 


0.3 


0.3 


















(£&%) 


1.07 


L06 


0.98 


0.91 


1.05 


mm 




iOsec 
30sec 


-22.2 
-22.6 


-20.3 
-21.7 


-23.9 
-25.3 


-29.0 
-31.2 


-30.4 
-31.4 


+7.4 
+7.9 


+1.1 

+1.2 




22.8 


23.8 


20.4 


24.3 


25.0 


13.9 


13.0 




KIX 
10 7 


5.2X 
10 T 


5.6X 
10 7 


3.8X 
10 7 


3. OX 
10 B 


3.5X 
10 B 


5.8X 
10 7 



TECHNICAL FIELD 




8/23 



JP1 0-293421 A 

[Field of the lnvention]This invention relates to magnetic particle powder for the magnetic toner used for the 
development of the one-ingredient methods a xerography, an electrostatic recording method, for xerography, etc., and 
a manufacturing method for the same. 

It is related with magnetic particle powder which was suitable as an object for magnetic toner used for the development 
system using a digital latent image in more detail, and a manufacturing method for the same. 

TECHNICAL PROBLEM 

[Description of the Prior Art]The magnetic toner in which the development system of the dry type copying machines the 
conventional xerography, an electrostatic recording method, for electrostatic copiers, etc. has straight polarity is 
adopted widely. It is because a cheap developer is made with ** compact with easy needlessness and ** toner 
reinforcement for ** concentration control with easy ** maintenance with good ** image reproducibility as a reason the 
one-ingredient development system by these dry type copying machine is adopted widely. However, if the intermediate 
color which what (reappearance of intermediate color) a photograph is faithfully reproduced for is needed, and is 
expressed by the difference in the density of a line does not always have the the same thickness of a line, the 
sharpness of imaging quality including fine line reproducibility, story tonality, resolution, image concentration, etc. will 
pose a problem especially in recent years. Reappearance, resolution, etc. of story tonality satisfied the 
above-mentioned advanced demand, and made the stably same intermediate color the method which carries out a 
reappearance output, it changes to the conventional analog form, the thing using a digital latent image is developed, 
and the copying machine itself came to be written minutely [ there is no latent image until now and]. As those copying 
machines, a laser beam printer (LBP), a digital printer (PPC), etc. are raised, These are selenium (Se). It is a thing 
using photo conductors, such as an organic photoreceptor (OPC) of an amorphous silicon (a-Si) and right charge, and 
since such surface polarity has straight polarity, as for magnetic toner, the thing of a negative polarity toner is used. 
However, the magnetic powder particles used for these magnetic toner, Many generally have straight polarity and there 
is a problem referred to as having to control the strength (electrification quantity) of the polarity and polarity of magnetic 
toner to negative polarity in using it for the raw material for magnetic toner of negative polarity in manufacture of 
magnetic toner using a charge controlling agent. In the manufacturing process of a toner, the manufacturing method of 
common magnetic toner Magnetic particle powder, After it dries the massive object which made carry out specified 
quantity mixing of binding resin, a charge controlling agent, the colorant, etc., and was acquired by canying out melt 
kneading and mechanically ground means, such as a jet mill, grind (pulverizing method), usually it classifies and 
manufactures to the particles of a prescribed particle size. In order to manufacture negative magnetic toner at this time, 
polarity and electrification quantity are controlled and manufactured to an appropriate value by charge controlling 
agents, such as a metallic complex and azo dye. However, as for conventional magnetic toner, particle shape and a 
surface state, the character of a powder surface, and the interaction between granular materials are regarded as 
questionable, for example, the wettability [ on the state of magnetic particle powder and binding resin where it was 
kneaded, and as opposed to this magnetic powder particle ] (binding capacity of magnetic particle powder and resin) of 
resin and the dispersion state in the inside of resin - it is bad (condensation). When ground by the above-mentioned 
grinding means, bordering on the portion on the surface of magnetic particle powder, or the part of a between [ resin ], 
separation cutting is carried out and it is ground in many cases (destructive cutting). If the dispersibilily in the inside of 
resin and wettability manufacture using bad magnetic particle powder, the filling factor of magnetic powder material 
which receives per magnetic toner particle piece will not become uniform, but, as a result, variation will be produced in 
the magnetic action of magnetic toner each, and the inconvenience of reducing a developing characteristic will be 
produced. The surface where destructive cutting of the magnetic toner ground with pulverizing method was carried out 
has intense unevenness, therefore since the mobility of magnetic toner worsens, it is easy to produce the condensation 
and solidification between magnetic toner, and it becomes a cause by which the sharpness of imaging quality is 
missing, including fine line reproducibility, story tonality, resolution, copy density, etc. Therefore, it is common to carry 
out hot blast stove ****** of the magnetic toner ground for the purpose of raising the mobility of magnetic toner, to fuse 
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the surface of magnetic toner, and to perform treatment taken a spherical shape. Although the mobility of magnetic 
toner itself improves by performing such processing, in order that magnetic toner may control and manufacture polarity 
and electrification quantity to an appropriate value by a charge controlling agent, the structure of the color as a charge 
controlling agent is complicated, It is lacking in stability, and decomposes or deteriorates at it from those, such as 
treatment temperature conditions in the time of heat kneading, a mechanical shock, and friction, It is influence of 
producing the phenomenon in which electrification controllability falls, or the outline part and surface part of a negative 
polarity toner having much conventional straight polarity magnetic particle powder, and the thickness of a resin coating 
layer becoming uneven etc., namely, the magnetic toner of reverse polarity and the mixing ratio of weak electrified 
toner particles increase. In order to consider it as magnetic toner excellent in improvement in imaging quality, fine line 
reproducibility, and story tonality, Since it is known that it is so effective that the diameter of a granule is used, it is 
necessary to make magnetic toner diameterf of a granule ]-ize. It becomes a tendency which increases further and the 
standup of frictional electrification becomes blunt, the problem of an offset phenomenon, toner scattering, dirt inside the 
plane, etc., etc. occur, and the magnetic toner of reverse polarity and the mixing ratio of weak electrified toner particles 
become the big cause of reducing a picture characteristic. Therefore, as magnetic toner needed with an one-ingredient 
development system in order to reproduce a photograph faithfully, To meet a demand of a detailed latent image and 
fine line reproducibility, and story tonality, it can respond to improvement in the speed with the diameter of a granule, 
Although research of the magnetic toner which can respond and which has negative polarity with the diameter of a 
granule, and development are wholeheartedly considered by the severe demand of highly-efficient-izing of 
high-definition-izing etc., quality improvement, etc. and it is developed, what is still satisfied does not exist 
[0003] 

[Objects of the lnvention]Electrification quantity of this invention is also large at negative polarity, and an object of this 
invention is to provide magnetic particle powder and a manufacturing method for the same excellent also in the 
dispersibility in the inside of resin, or wettability. 



MEANS 

[Means for Solving the ProblemjParticle shape and a surface state which are required of magnetic toner of negative 
polarity, this invention persons, A fault of an interaction between granular materials, such as a dispersion state between 
particles and character of a powder surface, is made solved, That manufacture of magnetic particle powder for 
magnetic toner which has negative polarity should be attained, Each pH value and silicon (Si) of a specific silicate A 
result of having examined coating weight and electrified polarity wholeheartedly, It has the characteristic suitable for 
magnetic toner of negative polarity, the knowledge of the manufacturing method of magnetic particle powder which has 
negative polarity with the sufficient wettability (binding capacity of magnetic particle powder and resin) of resin to 
magnetic powder particles and a dispersion state in inside of resin is carried out, and it came to complete this invention. 
That is, this invention is iron (Fe) to a particle surface. It receives and is silicon (Si). It carries out. 0.1-5.0 A silicon 
compound of weight % has adhered, And magnetic particle powder for magnetic toner, wherein electrification quantity 
is -60 - -1 Omicroc/g, After pH uses magnetite (Fe30 4 ) particle powder as 12 or more alkaline suspension, It is a 
manufacturing method of magnetic particle powder for magnetic toner adding a water-soluble silicon compound, 
making pH or less into eight after an appropriate time, and making a silicon compound adhere to the surface of the 
magnetic particle powder concerned. Silicon (Si) used for this invention Silicon (Si) It is used in a form of a compound, 
For example, it is not what can mention oxides, such as hydroxide, such as silicate, such as Na 2 Si0 3 and Na 2 SiO s , and 
Si(OH) 4 , and Si0 2 , etc., and is limited to especially these, When the pH of solution is 12 or more, what is necessary is 
just water solubility. 
[0005] 

[Embodiment of the lnvention]Hereafter, the manufacturing method of the magnetic particle powder about this 
invention is explained in full detail. Namely, the inside of the stirring type oxidation reaction tub of the wet type in which 
magnetic particle powder generally has a gas vent pipe, After heating the suspension containing the ferrous hydroxide 
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colloid produced by mixing a ferrous salt aqueous solution and an alkaline aqueous solution while nitrogen replaced at 
70 to 100 **, It changes from nitrogen to oxygen containing gas, such as air, is manufactured by blowing gas, and is 
manufactured through processes, such as filtration, washing, desiccation, and grinding, after that by the conventional 
method. The particle shape generated by such a wet reaction turns into n face piece, an unfixed type, and spherical 
shape with the kind and quantity of the alkali solution used for neutralization. 

[0006]After the ending reaction which made the magnetic particle generate by the above-mentioned method, and in pH 
12 or more alkaline suspension, a water-soluble silicon compound (for example, specific silicate (Na 2 0-nSi0 2 )) - silicon 
(Si) content - iron (Fe) Receive, it becomes 0.1 to 5.0 % of the weight - quantity addition being carried out and, After 
carrying out stirring mixing for a while, the magnetic particle which should usually have straight polarity comes to show 
negative polarity according to making the pH value (pH 5 or less [ pH eight or less preferably ]) of the field made into the 
purpose with chloride adjust, and making a silicon component adhere to a magnetic particle surface part. When not 
carrying out pH adjustment even to this field, it is still a magnetic particle which has straight polarity. What is necessary 
is just to make the amount of silicon of a magnetic-particle-powder surface part increase, in order to enlarge negative 
band electrical quantity of the magnetic particle powder produced by performing it above. The making the coating 
weight of silicon in a specific silicate increase at this time purpose, a specific silicate is added in pH 12 or more [ of an 
after / ending reaction ] alkaline suspension, the divalent metal ion (Mn 2+ and Co 2+ .) after carrying out stirring mixing for 
a while Zn 2+ , nickel 2 *, Mg 2+ , Cu 2+ , etc., The pH value of the field which is independent, or targets the slurry solution of 
the system of reaction with a hydrochloric acid aqueous solution after carrying out stirring mixing in two or more kinds of 
combination may be made to adjust a water-soluble pigment agent, a coupling agent, etc., and a 
magnetic-particle-powder surface part may be made to carry out coprecipitation adhesion of the silicon. It does not limit 
in particular for those amount used. The magnetic particle powder which made the silicon component adhere to a 
magnetioparticle-powder surface part by such a method, considered it as the product of this invention through 
processes, such as filtration, washing, desiccation, and grinding, after that with the conventional method, and was 
manufactured turns into magnetic particle powder which has negative polarity. 

[0007]The electrification quantity of the magnetic particle powder of this invention is -60 - -1 Omicroc/g, and is -50 - 
-15microc/g preferably, Since it is -50 - -20microc/g preferably and is the magnetic powder whose electrification quantity 
is [ that the outline part and surface part of magnetic toner have negative band electrode nature ] large, when it uses for 
magnetic toner, Neither reverse polarity nor weak electrified toner particles increase, a high developing characteristic 
will be acquired by being stabilized continuously, and a high-definition picture characteristic will be obtained. In this case, 
the target electrification quantity is not obtained on developer support as electrification quantity is more than -1 0microG/g, 
but the sharpness of the first stage to a picture worsens, and since it is lower than an appropriate range, image 
concentration serves as a thin picture with much fogging. The evil which it becomes easy to produce the so-called 
charge-up phenomenon of the magnetic toner which the electrification quantity of a developer is accumulated, 
becomes still larger, and checks proper electrification quantity by carrying out by repeating image output as it is less 
than -60microc/g, and produces the fall of image concentration gradually especially under damp low temperature 
environment occurs. 

[0008]The measuring method of the electrification quantity of the magnetic particle powder of this invention is as follows, 
namely, - using the Toshiba Chemical CORP. make blowing off granular material electrification measuring device - 
first - a 100-ml poly bottle - the ferrite carrier 97.0g of Cu-Zn, and magnetic particle powder 3.0 g (3% of content), [ put 
in and ] Mixed elegance which rotated for 5 minutes and was made to DEBE-ize at 1 1 0 rpm Right weighing of the 0.2 g 
was carried out, and the electrification quantity of a value and a 30-second value was measured for 1 0 seconds by ** of 
nitrogen gas 1 kg/cm 2 . 

[0009]ln the state of this magnetic particle powder and binding resin where it was kneaded, since magnetic powder is 
contained 30 to 80% of the weight to the whole magnetic toner, influence the performance of magnetic toner greatly, 
and. If the wettability (binding capacity of magnetic particle powder and resin) of resin to this magnetic particle powder 
and the dispersion state in the inside of resin are bad, in order to worsen the magnetic toner characteristic like the 
above, Although mobility was measured with the pouter tester device by Hosokawa Micron CORP. and the magnetic 
particle powder of this invention was converted into the weight per minute (g/min), Since mobility is also improving 
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rather than elegance conventionally, even if it makes it the small grain diameter toner needed for the demand of 
highly-efficient-izing or quality improvement, inside magnetic toner, Since the magnetic powder particles which have 
straight polarity are not used, magnetic particle powder with large electrification quantity is contained in the outline part 
and surface part of magnetic toner by negative polarity, Even if it produces the phenomenon in which decompose or 
deteriorate by the treatment temperature conditions in the time of heat kneading of the influence of the thickness of a 
resin coating layer becoming uneven etc., or the color as a charge controlling agent, a mechanical shock, friction, etc., 
and electrification controllability falls, From becoming easy [ manufacturing process management], since the mixing 
ratio of reverse polarity or weak electrified toner particles does not increase, and excelling also in wettability or 
dispersibility. The magnetic action of magnetic toner each becomes uniform. As a result, even if it increases content, 
electrostatic property, image concentration, fogging, etc. and toner scattering will not be caused, and a clear copied 
image will be obtained. From being made to the diameter of a granule, magnetic toner can also follow enough a 
detailed latent image and fine line reproducibility, and story tonality, and can respond to improvement in the speed, and 
the magnetic toner which also meets the severe demand of highly-efficient-izing of high-definition-izing etc., quality 
improvement, etc. can be provided. 

[001 0]Dispersibility to the inside of resin of the magnetic particle powder which has the negative polarity of this invention, 
and magnetic toner evaluation were performed by the following method, namely, - as magnetic powder 40 weight 
section and binder resin - polyester resin (the product made from Kao Atlas.) After mixing enough molecular weight 
abbreviation 5000 59 weight section and carbon black (Mitsubishi Chemical make, MA-100) 1 weight section with a 
Henschel mixer together, Carry out melt kneading, carry out cooling solidification with a heating type biaxial mixer, and 
with a jet mill type grinder and a classifier. After obtaining the magnetic toner of the negative polarity which has the 
mean particle diameter of 10 micrometers, the magnetic distribution of this magnetic toner was measured by the 
following brush dispersing method about this magnetic toner using what improved the developing box of the 
commercial one component system copying machine, the brush dispersing method - a mug - when the number of 
rotations of a roller is improved at a variable ceremony and the charge of magnetic toner is made to fixed-ize, it is 
making number of rotations quick, and the toner with weak magnetism (magnetic material content - few) is flown with a 
centrifugal force. By measuring the flown quantity and magnetism of the toner, it is the method of measuring the 
dispersibility of the magnetic powder in magnetic toner. 

[001 1]That is, since the above-mentioned brush dispersing method differs in the magnetic force of each magnetic toner 
when the dispersibility of the magnetic powder particles to the inside of resin is bad, it is an instrumentation method 
using magnetic toner with weak magnetic force being flown early. Measurement of toner scattering the suction pipe of 
PARTICLE COUNTER made from RION (KC-03 **** type particle counter), attaching to the developing box upper part 
for two ingredients, and putting in magnetic toner in a box - a mug - a roller being rotated violently and according to the 
centrifugal force by the rotation. As a result of attracting dust particles and measuring magnetic toner particle diameter 
and the number from the toner scattering atmosphere in a box, the amount of scattering (dust) of magnetic toner Was a 
thing of ultralow volume. 

[001 2]As a result of carrying out various kinds of measurement using an aforesaid measuring method, the magnetic 
particle powder of this invention, In the state with binding resin for magnetic toner where it was kneaded, wettability 
(binding capacity of magnetic particle powder and resin) with resin and the dispersion state in the inside of resin are 
good, The content and the filling factor of magnetic particle powder become uniform, and magnetic toner with the 
diameter of a granule Reverse polarity, From the mixing ratio of weak electrified toner particles being very very small, 
and the electrification quantity of the standup of frictional electrification being well stable further. The clear copied image 
was obtained without reducing a picture characteristic, since the characteristic of imaging quality is raised, and there is 
also no toner scattering including copy image quality, resolution, image concentration, etc., and the problem of an offset 
phenomenon, dirt inside the plane, etc., etc. were prevented. 

[001 3]As the characteristic for which magnetic particle powder is asked, for the demand of highly-efficient-izing of 
magnetic toner used for various kinds of [ in recent years ] xerography systems, ** Although it is called for that the good 
thing (a toner characteristic becomes uniform) of dispersibility and ** saturation magnetization are large (the 
conveyance nature of magnetic toner is good), that ** residual magnetization is low (transfer nature is good), that ** 
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black degree is large (image concentration is good), etc., Since the magnetic particle powder of this invention has 
polyhedral form (the shape of a ball also moving aside), its dispersibility is also good, Since magnetic shape anisotropy 
is small, holding power (He) is small, and in connection with it, residual magnetization (sigmar) is also small, The 
particle size distribution of this magnetic body for saturation magnetization (sigmas) being large magnetic particle 
powder, and also filling the aforementioned demand, it is good that it is 0.5 micrometer or less - holding power (He) 
becoming small too much, and, if 0.5 micrometer is exceeded. In connection with it, residual magnetization (sigmar) 
becomes still smaller, the tinting strength of what improving declines, if the content of magnetic particle powder is 
increased, a fixing defect will be started, picture nature and transfer nature will get worse, and dispersibility will worsen 
the whole characteristic. Therefore, it is desirable. It is at best especially preferred that it is 0.4-0.15 micrometer. It is 
good that they are 0.3-0, and 20 micrometers. Since residual magnetization (sigmar) also becomes still larger in 
connection with [ become / holding power (He) / that it is under 0. 1 5 micrometers or more / too much / large ] it, Since 
distribution in binding resin becomes difficult and remains as an aggregate that it is easy to condense magnetic particle 
powder, inferior transfer and a fine line reproducibility fall arise, and high resolution is no longer obtained. About the 
determination of a particle size, it is required to provide the demand of highly-efficient-izing for which the magnetic toner 
for one ingredients by each manufacture is asked in the appropriate range filled enough. 



EXAMPLE 



[Example]Although an example and a comparative example are given and the manufacturing method of the magnetic 
particle powder of this invention is explained concretely hereafter, this invention is not limited to this. First, the details of 
the manufacturing method of the magnetic particle powder for magnetic toner used for this invention are explained. 
First, 4 1, of pure water is put in, aerating nitrogen gas in a stirring type oxidation reaction container with a capacity of 1 5 1, 
which has a gas vent pipe, It is a 3.33 mol/l. ferrous salt aqueous solution in it. 1 .2 1, is added, It ranks second. 2.0 mol/i. 
sodium carbonate solution 2.8 1, adds, After adding 2.0 1, of 2.0 mo|/l. caustic soda aqueous solutions after carrying out 
stirring mixing for 30 minutes and considering it as whole volume, temperature up was carried out to 90 **, stirring, it 
was filtered and washed, and was dried and the output which aerated the air of 1 I. / min for 8 hours, and was made 
was pulverized. 

[001 5]As a result of checking with the Akashi Factory scanning electron microscope (SEM) photograph, the shape of 
magnetic powder particles the number of fields of a particle surface, Particle diameter of an enlargement With the 
polyhedron magnetite particles which exist ten or more as a result of surveying each number of fields of 100 pieces (I 
counted the surface which is visible at this time, and thought that that back side was also the same). The mean particle 
diameter draws the parallel lines of prescribed width, after expanding a SEM photograph with a copy machine, and it is 
the particles on the line. The particle diameter (horizontal Ferre) of 150 pieces is measured visually, As a result of **(ing) 
particle diameter for magnification and considering it as a pitch diameter as a particle diameter value, at 0.23 
micrometer. Magnetic properties are vibrating sample magnetometers (Toei Industry VSH-1 type). As a result of using 
and measuring, the holding power (He) in 5KOe (oersted) is 60 Oe (oersted), and saturation magnetic flux densities 
(sigmas) are 86.5 emu/g and a residual magnetic flux density (sigmar). It was 5.5 emu/g. Specific surface area was 
5.8m 2 /g as a result of measuring by the full automatic surface area measuring device multi-soap made from Yuasa Eye 
Onyx marble. 

[0016]. Were obtained with the reaction method explained with the details of the manufacturing method of the magnetic 
particle powder of one to example 4 example. PH value which it has polyhedron particle shape in 12 or more ending 
reaction sluny solutions, receiving Fe 3 0 4 in a sodium silicate solution - 1 .25:2.5:5.0:10.0 wt% - it being made to add 
and, Stirring mixing is carried out for 1 5 minutes, and it is the above-mentioned reaction vessel. A 0.5N mol 
hydrochloric acid aqueous solution is added at the rate of 10 ml/min with a metering pump, and it is pH. Filter and wash 
it, it is dried, the sample adjusted to 8.0-5.0 is ground, and the processing condition and evaluation result which 
investigated electrification quantity, electrical resistance, and mobility are shown in Table 1 . As shown in Table 1 , it is 
silicon (Si) to iron (Fe). An increase of content checked that the electrification quantity of negative polarity increased. 
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[001 7]PH value which has the polyhedron particle shape used for one to comparative example 2 Examples 1-4 stops 
addition of a sodium silicate solution in 12 or more ending reaction slurry solutions, and it is the last pH value. Other 
than having been referred to as 8.0 and 5.0, as a result of performing the same processing as the above, negative 
polarity was not shown. 

[001 8]The processing condition and evaluation result at this time are written together to Table 1 . 

[0019] 
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[0020]PH value which it has the polyhedron particle shape used for five to example 9 Examples 1-4 in 12 or more 
ending reaction slurry solutions, receiving Fe^ in a sodium silicate solution 2.5wt% - the making the coating weight of 
silicon in a specific silicate increase (coprecipitation) purpose, after adding and carrying out stirring mixing for 15 
minutes, a divalent metal ion (Mn 2+ , Co 2+ , Zn 2+ , and nickel 2+ .) After making the pigment agent and coupling agent of 
Mg 2+ , Cu 2+ , etc. and solution add and also carrying out stirring mixing for 15 minutes, a 0.5N mol hydrochloric add 
aqueous solution to the above-mentioned reaction vessel with a metering pump. PH value It adjusts to 5.0 and grinds 
[ filter, wash, dry and ], and the processing condition and evaluation result which investigated electrification quantity, 
electrical resistance, and mobility are shown in Table 2. As shown in Table 2, when a divalent metal ion etc. and 
water-soluble pigment agent, and the coupling agent were added, the content of silicon (Si) began to increase to iron 
(Fe), and it was checked that electrification quantity also increases. Those sulfate, a chloride, a nitrate, etc. can be 
mentioned as a divalent metal ion source. 

[0021]As a result of performing the same processing as the above except having stopped addition of the sodium 
silicate solution by three to comparative example 4 Examples 5-9, the polarity of magnetic particle powder did not 
change from positive to negative. It is written together to Table 2 that an evaluation result is a processing condition at 

14/23 



JP 10-293421 A 

this time. As the above-mentioned example showed, all in an ending reaction slurry solution a sodium silicate solution, 
In order to become the magnetic particle powder in which negative polarity is shown as a result of filtering, washing, 
drying and cracking and measuring electrification quantity, after making PH value into an acid side by chloride 
neutralization, and to enlarge electrification quantity, What is necessary is just to make the amount of silicon of the 
outline part of magnetic particle powder, or a surface part increase, and a divalent metallic ion, a water-soluble pigment 
agent, a coupling agent, etc. may be added, and silicon may be made to coprecipitate further. 
[0022] 
[Table 2] 
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[Filing date] January 28, Heisei 1 6 (2004. 1 .28) 
[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]Claim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

To a particle surface, it is iron (Fe), Magnetic particle powder for magnetic toner, wherein it received , and 0.1 to 5.0% of 
the weight of silicon (Sj)_has adhered, and electrification quantity is -60 --10microc/q and mobility is 20.4 - 27.6 g/min . 
[Claim 2] 

A manufacturing method of the magnetic particle powder for magnetic toner according to claim 1 adding a 

water-soluble silicon compound, making pH or less into eight after an appropriate time, and making silicon adhere to 

the surface of the magnetic particle powder concerned after pH uses magnetite particle powder as 12 or more alkaline 

suspension. 

[The amendment 2] 

[Document to be AmendedJSpecification 
(ltem(s) to be Amended]0002 
[Method of AmendmentJChange 
[The contents of amendment] 
[0002] 

[Description of the Prior Art] 

The magnetic toner in which the development system of the dry type copying machines the conventional xerography, 
an electrostatic recording method, for electrostatic copiers, etc. has straight polarity is adopted widely. (5) for 
needlessness and (4) toner reinforcement with easy {^concentration control with easy ^.maintenances with good {!). 
image reproducibility as a reason the one-ingredient development system by these dry type copying machine is 
adopted widely - it is because a compact and cheap developer is made. 

However, if the intermediate color which what (reappearance of intermediate color) a photograph is faithfully 
reproduced for is needed, and is expressed by the difference in the density of a line does not always have the the same 
thickness of a line, the sharpness of imaging quality including fine line reproducibility, story tonality, resolution, image 
concentration, etc. will pose a problem especially in recent years. 

Reappearance, resolution, etc. of story tonality satisfied the above-mentioned advanced demand, and made the stably 
same intermediate color the method which carries out a reappearance output, it changes to the conventional analog 
form, the thing using a digital latent image is developed, and the copying machine itself came to be written minutely 
[ there is no latent image until now and ]. As those copying machines, a laser beam printer (LBP), a digital printer (PPC), 
etc. are raised, These are selenium (Se). It is a thing using photo conductors, such as an organic photoreceptor (OPC) 

• 16/23 



J P1 0-293421 A 

of an amorphous silicon (a-Si) and right charge, and since such surface polarity has straight polarity, as for magnetic 
toner, the thing of a negative polarity toner is used. However, the magnetic powder particles used for these magnetic 
toner, Many generally have straight polarity and there is a problem referred to as having to control the strength 
(electrification quantity) of the polarity and polarity of magnetic toner to negative polarity in using it for the raw material 
for magnetic toner of negative polarity in manufacture of magnetic toner using a charge controlling agent. 
In the manufacturing process of a toner, the manufacturing method of common magnetic toner Magnetic particle 
powder, After it dries the massive object which made carry out specified quantity mixing of binding resin, a charge 
controlling agent, the colorant, etc., and was acquired by carrying out melt kneading and mechanically ground means, 
such as a jet mill, grind (pulverizing method), usually it classifies and manufactures to the particles of a prescribed 
particle size. In order to manufacture negative magnetic toner at this time, polarity and electrification quantity are 
controlled and manufactured to an appropriate value by charge controlling agents, such as a metallic complex and azo 
dye. 

However, as for conventional magnetic toner, particle shape and a surface state, the character of a powder surface, 
and the interaction between granular materials are regarded as questionable, for example, the wettability [ on the state 
of magnetic particle powder and binding resin where it was kneaded, and as opposed to this magnetic powder particle ] 
(binding capacity of magnetic particle powder and resin) of resin and the dispersion state in the inside of resin - it is bad 
(condensation). When ground by the above-mentioned grinding means, bordering on the portion on the surface of 
magnetic particle powder, or the part of a between [ resin ], separation cutting is carried out and it is ground in many 
cases (destructive cutting). If the dispersibility in the inside of resin and wettability manufacture using bad magnetic 
particle powder, the filling factor of magnetic powder material which receives per magnetic toner particle piece will not 
become uniform, but, as a result, variation will be produced in the magnetic action of magnetic toner each, and the 
inconvenience of reducing a developing characteristic will be produced. The surface where destructive cutting of the 
magnetic toner ground with pulverizing method was carried out has intense unevenness, therefore since the mobility of 
magnetic toner worsens, it is easy to produce the condensation and solidification between magnetic toner, and it 
becomes a cause by which the sharpness of imaging quality is missing, including fine line reproducibility, story tonality, 
resolution, copy density, etc. Therefore, it is common to carry out hot blast stove ****** of the magnetic toner ground for 
the purpose of raising the mobility of magnetic toner, to fuse the surface of magnetic toner, and to perform treatment 
taken a spherical shape. 

Although the mobility of magnetic toner itself improves by performing such processing, in order that magnetic toner 
may control and manufacture polarity and electrification quantity to an appropriate value by a charge controlling agent, 
the structure of the color as a charge controlling agent is complicated, It is lacking in stability, and decomposes or 
deteriorates at it from those, such as treatment temperature conditions in the time of heat kneading, a mechanical 
shock, and friction, It is influence of producing the phenomenon in which electrification controllability falls, or the outline 
part and surface part of a negative polarity toner having much conventional straight polarity magnetic particle powder, 
and the thickness of a resin coating layer becoming uneven etc., namely, the magnetic toner of reverse polarity and the 
mixing ratio of weak electrified toner particles increase. 

In order to consider it as magnetic toner excellent in improvement in imaging quality, fine line reproducibility, and story 
tonality, Since it is known that it is so effective that the diameter of a granule is used, it is necessary to make magnetic 
toner diameter! of a granule ]-ize. It becomes a tendency which increases further and the standup of frictional 
electrification becomes blunt, the problem of an offset phenomenon, toner scattering, dirt inside the plane, etc., etc. 
occur, and the magnetic toner of reverse polarity and the mixing ratio of weak electrified toner particles become the big 
cause of reducing a picture characteristic. 

Therefore, as magnetic toner needed with an one-ingredient development system in order to reproduce a photograph 
faithfully, To meet a demand of a detailed latent image and fine line reproducibility, and story tonality, it can respond to 
improvement in the speed with the diameter of a granule, Although research of the magnetic toner which can respond 
and which has negative polarity with the diameter of a granule, and development are wholeheartedly considered by the 
severe demand of highly-efficient-izing of high-definition-izing etc., quality improvement, etc. and it is developed (for 
example, JP.5-213620.A) , what is still satisfied does not exist. 
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[Amendment 3] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0004 
[Method of Amendment]Change 
[The contents of amendment] 
[0004] 

[Means for Solving the Problem] 

Particle shape and a surface state which are required of magnetic toner of negative polarity, this invention persons, A 
fault of an interaction between granular materials, such as a dispersion state belween particles and character of a 
powder surface, is made solved, That manufacture of magnetic particle powder for magnetic toner which has negative 
polarity should be attained, A result of having examined wholeheartedly each pH value of a specific silicate, coating 
weight of silicon (Si), and electrified polarity, It has the characteristic suitable for magnetic toner of negative polarity, the 
knowledge of the manufacturing method of magnetic particle powder which has negative polarity with the sufficient 
wettability (binding capacity of magnetic particle powder and resin) of resin to magnetic powder particles and a 
dispersion state in inside of resin is carried out, and it came to complete this invention. 
That is, this invention is iron (Fe) to a particle surface. Received and 0.1 to 5.0% of the weight of silicon (Si) has 
adhered, And magnetic particle powder for magnetic toner, wherein electrification quantity is -60 - -1 Omicroc/q and 
mobility is 20.4 - 27.6 g/min . After pH uses magnetite (Fe30 4 ) particle powder as 12 or more alkaline suspension, It is a 
manufacturing method of the above-mentioned magnetic particle powder for magnetic toner adding a water-soluble 
silicon compound, making pH or less into eight after an appropriate time, and making silicon adhere to the surface of 
the magnetic particle powder concerned. 

Silicon (Si) used for this invention Silicon (Si) It is used in a form of a compound, For example, it is not what can 
mention oxides, such as hydroxide, such as silicate, such as Na 2 Si0 3 and Na 2 Si0 5 , and Si(OH) 4 , and Si0 2 , etc., and is 
limited to especially these, When the pH of solution is 12 or more, what is necessary is just water solubility. 
[Amendment 4] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0006 
[Method of Amendment]Change 
[The contents of amendment] 
[0006] 

After the ending reaction which made the magnetic particle generate by the above-mentioned method, and in pH 12 or 
more alkaline suspension, a water-soluble silicon compound (for example, specific silicate (Na 2 0-nSi0 2 )) - silicon (Si) 
coating weight - iron (Fe) Receive, it becomes 0. 1 to 5.0 % of the weight - quantity addition being carried out and, 
After carrying out stirring mixing for a while, the magnetic particle which should usually have straight polarity comes to 
show negative polarity according to making the pH value (pH 5 or less [ pH eight or less preferably ]) of the field made 
into the purpose with chloride adjust, and making a silicon component adhere to a magnetic particle surface part. When 
not carrying out pH adjustment even to this field, it is still a magnetic particle which has straight polarity. 
What is necessary is just to make the amount of silicon of a magnetic-particle-powder surface part increase, in order to 
enlarge negative band electrical quantity of the magnetic particle powder produced by performing it above. The making 
the coating weight of silicon in a specific silicate increase at this time purpose, a specific silicate is added in pH 12 or 
more [ of an after / ending reaction ] alkaline suspension, the divalent metal ion (Mn 2+ and Co 2+ .) after cairying out 
stinting mixing for a while Zn 2+ , nickel 24 ", Mg 21 ", Cu 2 \ eta, The pH value of the field which is independent, or targets the 
slurry solution of the system of reaction with a hydrochloric acid aqueous solution after carrying out stirring mixing in two 
or more kinds of combination may be made to adjust a water-soluble pigment agent, a coupling agent, etc., and a 
magnetic-particle-powder surface part may be made to cany out coprecipitation adhesion of the silicon. It does not limit 
in particular for those amount used. The magnetic particle powder which made the silicon component adhere to a 
magnetic-partide-powder surface part by such a method, considered it as the product of this invention through 
processes, such as filtration, washing, desiccation, and grinding, after that with the conventional method, and was 
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manufactured turns into magnetic particle powder which has negative polarity. 
[Amendments] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0007 
[Method of Amendment]Change 
[The contents of amendment] 
[0007] 

The electrification quantity of the magnetic particle powder of this invention is -60 - -10microc/g, and is -50 - -15microc/g 
preferably, Since it is -50 - -20microc/g preferably and is the magnetic powder whose electrification quantity is [ that the 
outline part and surface part of magnetic toner have negative band electrode nature ] large, when it uses for magnetic 
toner, Neither reverse polarity nor weak electrified toner particles increase, a high developing characteristic will be 
acquired by being stabilized continuously, and a high-definition picture characteristic will be obtained. 
In this case, the target electrification quantity is not obtained on developer support as electrification quantity is above 
-10microc/q . but the sharpness of the first stage to a picture worsens, and since it is lower than an appropriate range, 
image concentration serves as a thin picture with much fogging. The evil which it becomes easy to produce the 
so-called charge-up phenomenon of the magnetic toner which the electrification quantity of a developer is accumulated, 
becomes still larger, and checks proper electrification quantity by carrying out by repeating image output as it is less 
than -60microc/g, and produces the fall of image concentration gradually especially under damp low temperature 
environment occurs. 
[Amendment 6] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0009 
[Method of Amendment]Change 
[The contents of amendment] 
[0009] 

In the state of this magnetic particle powder and binding resin where it was kneaded, since magnetic powder is 
contained 30 to 80% of the weight to the whole magnetic toner, influence the performance of magnetic toner greatly, 
and. If the wettability (binding capacity of magnetic particle powder and resin) of resin to this magnetic particle powder 
and the dispersion state in the inside of resin are bad, in order to worsen the magnetic toner characteristic like the 
above, Although mobility was measured with the pouter tester device by Hosokawa Micron CORP. and the magnetic 
particle powder of this invention was converted into the weight per minute (g/min), mobility was also improving rather 
than elegance conventionally and the value became 20.4 - 27.6 g/min. Therefore , even if it makes it the small grain 
diameter toner needed for the demand of highly-efficient-izirig or quality improvement, inside magnetic toner, Since the 
magnetic powder particles which have straight polarity are not used, magnetic particle powder with large electrification 
quantity is contained in the outline part and surface part of magnetic toner by negative polarity, Even if it produces the 
phenomenon in which decompose or deteriorate by the treatment temperature conditions in the time of heat kneading 
of the influence of the thickness of a resin coating layer becoming uneven etc., or the color as a charge controlling 
agent, a mechanical shock, friction, etc., and electrification controllability falls, Since it becomes easy [ manufacturing 
process management ] since the mixing ratio of reverse polarity or weak electrified toner particles does not increase, 
and it excels also in wettability or dispersibility, the magnetic action of magnetic toner each becomes uniform. As a 
result, even if it increases content, electrostatic property, image concentration, fogging, etc. and toner scattering will not 
be caused, and a clear copied image will be obtained. From being made to the diameter of a granule, magnetic toner 
can also follow enough a detailed latent image and fine line reproducibility, and story tonality, and can respond to 
improvement in the speed, and the magnetic toner which also meets the severe demand of highly-efficient-izing of 
high-definition-izing etc., quality improvement, etc. can be provided. 
[Amendment 7] 

[Document to be AmendecflSpecification 
[ltem(s) to be Amended]0013 
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[Method of Amendment]Change 
[The contents of amendment] 
[0013] 

As the characteristic for which magnetic particle powder is asked, for the demand of highly-efficient-izing of magnetic 
toner used for various kinds of [ in recent years ] xerography systems, (1) Although it is called for that the good thing (a 
toner characteristic becomes uniform) of dispersibility and (2) saturation magnetization are large (the conveyance 
nature of magnetic toner is good), that ^.residual magnetization is low (transfer nature is good), that {4)_black degrees 
are large (image concentration is good), etc., Since the magnetic particle powder of this invention has polyhedral form 
(the shape of a ball also moving aside), its dispersibility is also good, Since magnetic shape anisotropy is small, holding 
power (He) is small, and in connection with it, residual magnetization (sigmar) is also small, The particle size distribution 
of this magnetic body for saturation magnetization (sigmas) being large magnetic particle powder, and also filling the 
aforementioned demand, it is good that it is 0.5 micrometer or less - holding power (He) becoming small too much, and, 
if 0.5 micrometer is exceeded. In connection with it, residual magnetization (sigmar) becomes still smaller, the tinting 
strength of what improving declines, if the content of magnetic particle powder is increased, a fixing defect will be 
started, picture nature and transfer nature will get worse, and dispersibility will worsen the whole characteristic. 
Therefore, it is at best especially preferred that it is 0.4-0.1 5 micrometer preferably. It is good that it is 0.3 -0.20 
micrometer. Since residual magnetization (sigmar) also becomes still larger in connection with [ become / holding 
power (He) / that it is below 0. 1 5 micrometer/ too much / large ] it, Since distribution in binding resin becomes difficult 
and remains as an aggregate that it is easy to condense magnetic particle powder, inferior transfer and a fine line 
reproducibility fall arise, and high resolution is no longer obtained. About the determination of a particle size, it is 
required to provide the demand of highly-efficient-izing for which the magnetic toner for one ingredients by each 
manufacture is asked in the appropriate range filled enough. 
[Amendment8] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0016 
[Method of Amendment]Change 
[The contents of amendment] 
[0016] 

The comparative example 1 , Examples 1-3 

. Were obtained with the reaction method explained with the details of the manufacturing method of the magnetic 
particle powder of an example. A pH value the magnetite particle powder w hich has polyhedron particle shape in 12 or 
more ending reaction slurry solutions, receiving Fe^ in a sodium silicate solution - 1 .25:2.5:5.0:10.0 wt% - it being 
made to add and, Stirring mixing is carried out for 15 minutes, and it is the above-mentioned reaction vessel. A 0.5N 
mol hydrochloric acid aqueous solution is added at the rate of 1 0 ml/min with a metering pump, and it is pH. Filter and 
wash it, it is dried, the sample adjusted to 8.0-5.0 is ground, and the processing condition and evaluation result which 
investigated electrification quantity, electrical resistance, and mobility are shown in Table 1 . 
It is iron (Fe) as shown in Table 1 . It receives and is silicon (Si). An increase of coating weight checked that the 
electrification quantity of negative polarity increased. 
[Amendment 9] 

[Document to be AmendedJSpedfication 
[ltem(s) to be Amended]001 7 
[Method of AmendmentJChange 
[The contents of amendment] 
[0017] 

Comparative examples 2-3 

A pH value the magnetite particle powder w hich has the polyhedron particle shape used for the comparative example 1 
and Examples 1-3jn 12 or more ending reaction slurry solutions, Addition of a sodium silicate solution is stopped and it 
is the last pH value. Other than having been referred to as 8.0 and 5.0, as a result of performing the same processing 
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as the above, negative polarity was not shown. 
[Amendment 10] 

[Document to be AmendedJSpecification 
[ltem(s) to be Amended]001 9 
[Method of AmendmentJChange 
[The contents of amendment] 
[0019] 
[Table 1] 
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[Amendment 11] 

[Document to be AmendedJSpecification 
[ltem(s) to be Amended]0020 
[Method of Amendment]Change 
[The contents of amendment] 
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[0020] 

Examples 4-8 

A pH value the magnetite particle powder w hich has the polyhedron particle shape used for the comparative example 1 
and Examples 1-3jn 12 or more ending reaction slurry solutions, receiving Fe 3 0 4 in a sodium silicate solution 2.5wt% - 
the making the coating weight of silicon in a specific silicate increase (coprecipitation) purpose, after adding and 
carrying out stirring mixing for 1 5 minutes, a divalent metal ion (Mn 2+ , Co 2+ , Zn 2+ , and nickel 2+ .) After making the 
pigment agent and coupling agent of Mg 2+ , Cu 2+ , etc. and solution add and also carrying out stirring mixing for 1 5 
minutes, it is the above-mentioned reaction vessel. A 0.5N mol hydrochloric acid aqueous solution with a metering 
pump. PH value It adjusts to 5.0 and grinds [ filter, wash, dry and ], and the processing condition and evaluation result 
which investigated electrification quantity, electrical resistance, and mobility are shown in Table 2. 
As shown in Table 2, when a divalent metal ion etc. and water-soluble pigment agent, and the coupling agent were 
added, the coating weight of silicon (Si) began to increase to iron (Fe), and it was checked that electrification quantity 
also increases. Those sulfate, a chloride, a nitrate, etc. can be mentioned as a divalent metal ion source. 
[Amendment 12] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0021 
[Method of Amendment]Change 
[The contents of amendment] 
[0021] 

Comparative examples 4r5 

As a result of performing the same processing as the above except having stopped addition of the sodium silicate 
solution by Examples 4J3, the polarity of magnetic particle powder did not change from positive to negative. It is written 
together to Table 2 that an evaluation result is a processing condition at this time. 

As the above-mentioned example showed, all in an ending reaction sluny solution a sodium silicate solution, In order to 
become the magnetic particle powder in which negative polarity is shown as a result of filtering, washing, drying and 
cracking and measuring electrification quantity, after making a pH value into an acid side by chloride neutralization, and 
to enlarge electrification quantity, What is necessary is just to make the amount of silicon of the outline part of magnetic 
particle powder, or a surface part increase, and a divalent metallic ion, a water-soluble pigment agent, a coupling agent, 
etc. may be added, and silicon may be made to coprecipitate further. 
[Amendment 13] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0022 
[Method of Amendment]Change 
[The contents of amendment] 
[0022] 
[Table 2] 
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